Minimally invasive cancer surgery using focused ultrasound: a pre-clinical, normal tissue study.
Using a focused 1.7 MHz ultrasound field (focal length/transducer diameter ratio of 1.7) and in situ intensities spatially averaged within the half-pressure maximum contour in the range 100-400 W cm-2, ablative lesions have been prescriptively placed singly and in arrays, in the livers and bladder walls of adult female Large White pigs. Exposures were made through the skin with up to 8 cm of intervening tissue. Ablative lesions were placed under ultrasonic guidance, and specific lesion echoes were subsequently observed in two cases. Animals were sacrificed immediately after induction of ultrasonic lesions, post-mortems were performed, as were histological examinations of normal and damaged tissue. There was clear demarcation between ablated and normal tissue. Provided that simple rules on exposure technique had been observed, there was no evidence of inadvertent tissue damage, either locally to the treatment site, or in the tissue lying between the source and the target. This study is a useful step in demonstrating the feasibility of clinical trials for the use of this technique in treating bladder tumours and solitary liver metastases.